MHC allograft immunogenicity--its role in bone marrow transplantation and its constant downregulation.
Since 1972 our laboratory has performed a large variety of studies in the rat and mouse models. These have shown that it is possible to achieve MHC fully allogeneic hematopoietic chimerism with complete restitution of immunological reactivity but lasting immunotolerance of donor type cells following transplantation of lymphocyte-purged bone marrow into lethally irradiated recipients. The clinical application of this obvious immunobiological potential is, however, still in its infancy. This is largely due to the belief that graft-versus-host reactions and host-versus-graft reactions balance each other out--a view that cannot be upheld. A decisive element in the network of immunoregulation following BMT is the immunogenic strength of the BM. In this context the following bits of information are given: (1) Bone marrow that has been completely purged of lymphocytes loses its allograft immunogenicity to a great extent and may even allow induction of tolerance, whereas unpurged BM is strongly immunogenic. (2) This reduction of alloimmunogenicity is only partially determined by lymphocytes and other MHC class II-expressing cells. (3) By incubating bone marrow with our new cytotoxic monoclonal antibody K31, directed against an epitope located an all human lymphocytes and defined cells of the monocytic lineage, both the alloimmunogenicity and the accessory cell potential of the bone marrow can be greatly reduced. (4) Recent analyses with macrophage cell clones rather than heterogeneous mixtures of BM cells indicate that oncogene transfections may allow us to completely down-regulate their alloimmunogenicity, in spite of unaltered high MHC expression, by genetically downregulating Il-1. In conclusion, it is suggested that MHC allogeneic BMT will become feasible in the human, as it is well-established in preclinical models.